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The question of inherent differenees between men and 
women has long ftumished opportunity for endless debate ♦ It 
has been assumed that eertain qualities belonged predominant- 
ly to the one sex or the other; but one by one these as- 
sumptions had to be abandoned as women gained more freedom^ 
and dereloped more and more those eharaeteri sties whieh were 
supposed to be maseuline# We must needs finally aeeept the 
eonelusion that many of the so-ealled differenees between 
men and women hare been due to soeial eonditions» opportuni- 
ties and contentions^ rather than to inborn tendencies # 
Whether or not this is true of all qualities of the human 
mind is still a question» one whieh only time can settle. 

The present study is an attempt to make a comparison 
of the difference in sex ability in a Tery limited fields 
that of mathematics in the secondary school # Tradition 
claims that the girl has not the mental qualities necessary 
to enable her to make a success of the study of mathematics • 
There is an idea, quite preralent among the pupils them- 
selTCs, and eren among older people, that mathematics has 
proTcd a serious stumbling block to the majority of high 
school girls. To deteimine whether or not this tradition 
has any foundation this comparatiTe study of the ability of 
boys and girls in secondary school mathematics^ chiefly al- 
gebra and geometry, has been undertaken. It has been found 
exceedingly difficult to determine just what const itutes real 
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mathematioal ability and how nmch of what is usually termed 
mathematical ability is simply due to the general abilities 
of applieation, faithfulness « accuracy » etc» Since the re- 
sults shown here are based entirely upon study of school- 
room work and hence upon school-room standards » it seems nec- 
essary to limit the expression, mathematical ability, to abil- 
ity to accomplish the work prescribed in the mathematics 
courses of three schoclSt the Madison Hig^ School and Wiscon- 
sin High School, of Madison, Wisconsin, and the Lincoln High 
School, of Portland, Oregon » 

Three lines of inTcstigatlon were followed: (1) The 
opinion of a number of experienced teachers of mathematics 
in secondary schools was sought; (Z) Such information as 
possible was gleaned from the obserration of classes at work; 
(3) A comparison of the school ranking of boys and girls in 
mathematics and in other subjects has been made* 

To twenty teachers » seren in the Hadlson High School, 
three in the Wisconsin High School, and ten in the Lincoln 
High School, the following question was put, "How does the 
work of the girls in your classes compare with that of the 
boys?" Their answers Taried, probably some of them were 
tinged with prejudice* A few typical replies follow: 

One young woman in the Madison High School thinks 7Ihat 
the boys are quicker and brighter, but the girls can be de- 
pended upon to do the mechanical work» They will work harder, 
but I hare some boys who work just as hard*" 
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"OlrlB are more faithful, boys more original", says an- 
other instmetor, a man. By faithful he said that he meant 
that they would follow instructions more carefully, doing 
exactly as they were told and that they could be depended up- 
on to perse Tcre in a piece of work until it was completed* 

Another man said, "Girls are more faithful. Boys show 
a little more originality, probably because they are lazier 
and hence will seek new dcTices and answer quickly in order 
to escape the hard work"# This answer is a mere supposition 
and consequently does not carry much weight • 

One teacher who has taught in the Madison High School 
for a number of years giTcs an opinion almost the opposite of 
this one. She says. "Where mathematics is clectire there 
are not as many girls as boys in the classes* The girls 
may not be quite as efficient as the boys, but they do as 
well or better in solring original exercises^ They do not 
like the routine work of proTing theorems. Girls are more 
faithful." This instructor claims that girls are not less, 
but probably more original than boys. Perhaps this may be 
accounted for by the fact that she herself is a woman and con- 
fessed that she finds great enjoyment in original work. 

A man in the same school said, when the question was put 
to him. "There Is no difference at all# The girls do just as 
well as the boys." 

An instructor In the Wisconsin High School who has had a 
wide experience and is known to be an expert teacher. glTCS 

g Digitized by LnOOQlC 



Digitized by 



Google 



the opinion that^ "There Is no dlfferenee at all between 
the work of hoys and girls In mathematles^ except that the 
girls will follow nechanleal Instmetlons more elosely* 
They show just as much originality as do the boys» In soIt- 
Ing an original exercise « It depends entirely upon the In- 
dlTldual pupil*" 

A similar answer was glTen by the woman who Is head of 
the mathematics department In the Lincoln High School^ Port- 
land« Oregon. She has taught for a great many years and 
declares that she can find absolutely no general difference 
between boys and girls « so far as their mathematical abil- 
ity Is concerned. The girls are inclined to be less ready 
with their answers, but she thinks this Is due to fear of 
making a mistake » rather than to lack of knowledge. 

In the same school another teacher of long experience 
saySf "There Is no difference In the real mathematical abil- 
ity of boys and girls. The girls make a better showing In 
the high school because they are more mature and better able 
to grasp the Intricacies of algebra and geometry." This 
statement was Interesting as she was the only one who men- 
tioned the question of maturity affecting the work of pupils 
during this secondary school period. 

Out of the twenty answers received, ten held that girls 
were just as original and showed just as much ability In 
mathematics as the boys; six claimed that they were less ori- 
ginal, while one placed the girls higher than boys In the 
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•eale of orlgiixalit7# The other three did not mention 
thl8 quality* fifteen attrihuted to the girls a greater 
degree of faithfalness, or some similar quality* While 
this quality IS of great assistance in the aceoniplishment 
of any task, it oannot^of course, he termed mathematical* 
These two attributes, originality and faithfulness, were 
the only ones mentioned by more than one or two of the in- 
structors questioned* They did not dwell upon accuracy, 
upon ability to grasp an explanation, upon the amount of 
interest manifested, nor upon any of the other qualities 
which might be considered essential in a good student of 
mathematics* Perhaps the testimony of a few scattering 
teachers has little value, but it may be well to note that 
the majority of the twenty regarded girls as being as cap- 
able as the boys, eyen in original work, which after all is 
the only test of real mathematical ability which the school 
affords. 

The second method of approach to this subject was 
through observation of a number of mathematics classes in 
each of the Madison high schools. In all, about forty ob* 
servations were made of sixteen different classes, it being 
found necessary to visit each one at least twice, in order 
to form any kind of an estimate of the work, and even then, 
there were some cases in which no conclusion could be reach- 
ed* 
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In the Madison High School, there were enrolled last 
year, 983 pupils, 736 of them, or 75^, In the iDathematics 
classes* Ihls would seem to Insure a fairly typical selec- 
tion of pupils. Classes In algebra, pla&e and solid geo- 
metry, were visited and an attempt made to compare the work 
of the hoys with that of the girls # 

<Among the first classes to be oh served was one In alge- 
bra where twelve girls and seven boys were working exerelses 
In simultaneous equations. Ihe first exercise was solved 
oorreotly in the time alloted by eight girls and two boys* 
At least three or four of the girls and perhaps two boys 
worked carefully, accurately and as if they understood what 
they were doing. The boys seemed on the whole to be less 
business-like about their work. They were inclined to gaze 
around the room, wasting time, while they waited for the in- 
structor to tell them what to do next. There were also one 
or two girls who were apparently q[ulte unable to solve the 
problem without assistance, but they seemed to be trying. On 
another visit to this same class, a short written lesson oc- 
cupied the first part of the hour. One of the girls whose 
efficiency had attracted attention before, was the first to 
complete and hand in her paper. Later, when the examples 
were discussed, she gave evidence, not only of the ability to 
work out a particular exercise, but also of beizig able to 
analyze the processes and state them clearly. Ihiring this 
discussion the girls were more ready with their responses 
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than were the boys^ and at least gave the appearance of being 
more interested. The majority of the boys seemed to be tm- 
responsive and indifferent. This is not to be taken as a 
proof that they had less natural ability than the girls, or 
even that they were less capable of doing the work, but for 
some reason they were not particularly interested and did not 
make a favorable impression. When the grades for this class 
were obtained, it was found, as had been expected, that the 
girls were rated higher than the boys, their average being 
83*9^ as compared with 75.8^. Sixty -«nine percent of the 
girls and only thirty-three percent of the boys had a grade 
of 80^ or above* The highest average, 95^, belonged to a 
girl, but two of the boys who had been regarded during the ob- 
servations as above the average, were graded 85^ and 90^. 
Ihese results show a very close agreement between the rating 
of the observer and that of the instructor. Since the grades 
were not obtained until after all observations had been made, 
and since the agreement found in this particular class was al- 
so found in a majority of the classes visited, it is believed 
that this method may not be altogether without advantages, al- 
though it is necessarily incomplete and probably tinged with 
personal prejudice. 

In another algebra class it was decided after hearing two 
recitations that the boys were more interested and were doing 
the more efficient work. In this class there were fourteen 
boys and only half as many girls, a condition exactly the oppo- 
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site of that in the section described ahove* The girls were 
this time the indifferent ones* They did not respond readily 
to general questions put to the class, and although, when sent 
to the hoard, their work was fairly well done, it seemed to be 
mechcuiical. The grades confirmed the decision that one of 
the boys was the best pupil in the class, his standing being 
96^# Three other boys were above 90^. In all, fifty-seven 
percent of the boys had averages above 80^, as compared with 
only forty-three percent of the girls. 

In a class in plane geometry, work of an interesting char- 
acter was in progress. Several problems in construction had 
been assigned for the day, each one to a group of two or three 
pupils. These groups had talked over their respective assign- 
ments and planned which member should put the constrtiction on 
the board, which explain it, and which prove that it was 
correct. The recitation was very successful, although it did 
not move with the mechanical smoothness so often seen in the 
class-room. The girls seemed to be especially interested and 
eager for their particular group to be called upon. They were 
quick in answering questions and watched closely for errors in 
the work of others, which they might correct. Several sugges- 
tions of shorter or better methods of solving a problem were 
made in the course of the period. The boys, however, did not 
appear to "be enthusiastic. Evidently the ^ame spirit which 
had deyeloped among the girls did not appeal to them. Per- 
haps this particular kind of a game was too tame and had too 
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little reirard; or perhaps they were discouraged by being In 
the minority, since they were outnumbered three to one* Ozilj 
one boy gave a good recitation* He showed unusual ability 
to reason out a difficult situation, but as he had misunder- 
stood the problem, his work was Incorrect* Later, when the 
grades of this class for the term were obtained. It was found 
that the girls had an average 10^ higher than that of the 
boys; two of them had standings of 94%, three others 93%* The 
boys made a very poor showing, only one, the boy mentioned 
above, was graded above 90%, one other above 80%, while two 
of the six had failed* 

The greater part of the recitation of another geometry 
class was spent in making a list of equations, which could 
be constructed* The pupils had already constructed them, 
but when called on for the completed list, they seemed to be 
entirely at a loss, and It was only after a long and pain- 
ful effort that they were finally able to gather together the 
various cases* With the one or two ezeeptions, neither boys 
nor girls seemed to be very wide awake; one little girl was 
always ready with an answer and a boy, probably a year or two 
older than the majority of the pupils* seemed to be relied 
upon by both teacher and class to keep the recitation from 
being an absolute failure* The general average of the 14 
girls was ascertained to be 80*1%, that of the 8 boys 77*6%* 
The little girl who attracted particular attention led the 
class with a grade of 98% and forty percent of the girls 
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ranked aboTe 80jC, as compared with twenty- fire percent of 
the hoye* 

The obseryer's estimate of another class did not agree 
as elosely with that of the Instrtictor* Some exercises and 
theorems in plane geometry formed the subject matter of the 
lesson* The girls as a whole did not appear to hare grasp- 
ed the lesson at all; not one of sereral who were tailed up- 
on during the early part of the hour, could give a logical 
proof* The hoys showed they were thinking, and although 
they did not always recite perfectly, they were able to re- 
call quickly the theorems and corollaries which were needed 
in the work* Toward the end of the period, one girl gave a 
clear-cut 9 well-rounded recitation, giying eyidence, not of 
the ability to repeat mere words, but of good sound reason- 
ing* Her arerage, 94%, was the highest in the class, as was 
expected* It was a decided surprise howerer, to dlscoTer 
that the general arerage of the girls was higher than that 
of the boys* Upon closer examination this was found to be 
due to two failures among the boys, of whom there were ten 
percent more ranking aboTe 80% than there were of the girls* 

One other class in plane geometry was observed* Saeh 
of the pupils had cut a six-sided polygon out of paper, and 
after marking the angles, had cut them off. The first part 
of the period was spent in fitting these together in such a 
way as to show that the sum of the angles was equal to four 
straight angles* A polygon of five sides was then tried and 
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the class finally deyeloped the general statement for the sum 
of the interior angles of any polygon* The exercise was ex- 
tremely interesting and at first no difference in the rela- 
tive ability of the boys and girls was to he found* If any- 
thing, the boys seemed to be doing a little more actnal think- 
ing and it was a boy who gave the statement of the general 
formula. The mechanical part of the work, together with the 
concrete evidence which it famished, was apparently more in- 
teresting to them. When asked, the instructor said that he 
could see very little difference between boys and girls, but 
the averages showed the boys to have a grade about A.zfo high- 
er than that of the girls. 

There were two kinds of solid geometry classes in the 
Madison High School, owing to the fact that it had recently 
been dropped from the list of required subjects. The class- 
es for third year pupils were entirely elective; those for 
the fourth year required of all pupils. In one of the elec- 
tive classes there were four girls and ten boys. During two 
recitations only one of the girls gave any sign of being in- 
terested or caring to do the work. They seemed occupied with 
matters not pertaining to geometry and hence were not paying 
attention. The boys, although restless and hard to control, 
were wide-awake, ready with their answers and showed that they 
understood what they were doing. While not strictly mathe- 
matical abilities, interest and attention are certainly essen- 
tial, if the pupil is to obtain or give any information of a 
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mathematical character, and consequently they are mentioned 
frequently in the record of these observations. The boys 
in the class seemed to he typical of those ohserred in other 
classes. The girls also appeared to he typical, although 
all hut one were really below average. The class as a whole 
did not seem to have the motive or interest in their work 
which is most likely to be found in a class of pupils who 
have elected the subject. The averages, BZ.S% and 81.3^ of 
the boys and girls respectively, did not show as much diff- 
erence as the class observations had pointed to, but this 
was partly due to the fact that one of the four girls had a 
grade above 90%. 

The fourth year classes in solid geometry were much lar- 
ger and had a larger proportion of girls. In one division, 
there were seventeen girls and nine boys, but although two 
visits were made, no definite conclusions could be drawn as 
to the efficiency of individual members of the class. The 
teacher's report showed a higher grade for the boys, seventy- 
five percent of whom ranked above 80%. Only thirty-nine per- 
cent of the girls had reached as high a standing. 

This method of studying the relative ability of boys and 
girls is not accurate, nor can it do more than suggest that 
which we may look for in further research. If the estimate of 
the observer did not agree in most cases with that of the in- 
structor, the method would have still less value. Since they 
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do tally very closely, enough value is attached to the obser- 
vations to make it seem permissible for them to be used. In 
the case of six of the elevo:-i classes visited in this school, 
the conclusion of the visitor vras found to agree with the 
school records; in four classes no decision was reached. The 
following table gives the results of the term's work for the 
classes visited as entered on the ."inal report'?. 
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classes In algebra and geometry are used, the following aver- 
ages result ; 



SUBJECT 


BASIS 


AVEHAGE 
GRADE 


Algebra 
13 Classes 

Plane Geometry 
11 Classes 

Solid Geometry 
9 Classes 


128 Boys 
151 Girls 

101 Boys 
151 Girls 

101 Boys 
93 Girls 


79.395^ 
80.97^ 

77.2 5g 
80. 59% 

81.92^ 
79.41% 



Both from these, figures and from those of the preceding 
table, it is apparent that according to a school-room rank- 
ing, the girls did work of a slightly higher grade than did 
the hoys in algebra and plane geometry, while in solid geo- 
metry they fell about 2^5% below the boys. It cannot be de- 
termined and should not even be assumed, without further evi- 
dence, that this is usually the case. 

The question of whether or not we are dealing here with 
typical pupils is one which cannot be easily decided; but 
since this work, with the exception of two classes in solid 
geometry, was required of all pupils, and since the school is 
fairly typical of the American public high school, it is pro- 
bable that these boys and girls were representative of the 
type. In the two solid geometry classes mentioned, there 
were but five girls to compare with twenty-eight boys. Ihiring 
the visits made to these classes, they did not compare favor- 
ably; but their average grade was exactly the same as that of 
the other 88 girls taking solid geometry. The general aver- 
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age of the boys in these elective classes lacked only one«- 
tenth of one percent of being the same as that of the "boys 
in other solid geometry classes. If then, these were atypi- 
cal pupils, the difference does not appear at least in their 
grades* 

Other interesting facts attract our attention in the 
study of these records. For thirty-three classes seven per- 
cent of all the boys and six percent of the girls stood at 
the head of their classes; ten percent of the boys and 
eight percent of the girls had grades lower than any of the 
other members of their sections; six percent of the boys 
and five percent of the girls failed to reach the passing 
grade, 70^. These results show surprisingly little diff- 
erence between boys and girls in so far as either marked su- 
periority or inferiority is concerned. The boys have one 
percent more at the head and one percent more at the foot of 
the class; they seem to have varied a little farther from 
the mean* 

Having compared the standings of the boys with those of 
the girls in the different branches of secondary school math- 
ematics, it was thought that it might be advantageous to com- 
pare their work in mathematics with that in other subjects in 
the curriculum* In order to do this, the complete reports 
for pupils in the second, third and fourth years, were used, 
fit was impossible at the time to obtain the year's records 
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for first year pupils )• In the accompanying diagram the re- 
sults of this ooino[>arison are given* The number of pupils 
whose grades were used as a basis for the percentages is 
giTen at the top of each diagram; on the right hand is a 
seale representing 100 units, from which the percent of hoys 
or girls having grades falling within any one of the four 
groups chosen, 90-100^, 80-90^, 70-8055 and below 70^, can 
easily be seen* Before looking more closely at these dia- 
grams, let it be noted how few failures have been recorded 
in any subject* This can be explained by the fact that the 
failures have nstially been made np, and in these cases, only 
the final grade is given on the record cards. 

Examining the diagrams more in detail we find that in 
algebra fonrteen percent of the boys had grades above 90^, 
while thirteen percent of the girls were above 90^, sixty- 
four percent above BOfo. In other words, sixty -four per- 
cent of both boys and girls were graded 80^^ or above. In 
geometry the percentages of boys and girls, respectively, who 
ranked above 90^ were seventeen and sixteen; sixty-one per- 
cent of the former and forty-five percent of the latter rank- 
ed above 80^^. In algebra the boys and girls were practical- 
ly on an equality; in geometry the superiority of the boys 
is more pronounced, although a slightly greater percent of 
them failed to make 70fo. If we consider all of the sciences 
offered in the school as a single group, we may discover from 
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the diagram almost no difference between the grades of boys 
and glrls« In Bngllsh the percent of boys graded above 
90% Is only one percent lower than that of the girls; but 
the percentage aboTe 609b rarles almost as much as It did in 
geometryt this time the girls being in the lead« In foreign 
languages they again excel » while in history the boys hare 
Bueh the greater percent above 80%t although not quite so 
large a number had exceptionally good grades^ that Is^ be- 
tween 90 and 100%* 

These diagrams serve to show that there was a closer 
agreement between the grades of boys and girls in algebra 
than in any other subject^ except those of a scientific char- 
acter » It also makes clear the fact that a greater percen- 
tage of both boys and girls did good work in algebra and geo- 
metry than in any other subject* Sixty- four percent of the 
girls have averages above 80% In algebra^ only fifty-five 
percent ranked as high in English^ forty- four percent in his- 
tory, forty-five percent in geometry^ sixty percent in 
science and in only one subject a greater percentage « sixty- 
nine in foreign languages* The boys show a similar super- 
iority in algebra* sixty- three percent of them ranking above 
80%t hut they also have sixty-one percent above in geometry » 
while the other subjects fall behind* fifty- seven percent in 
foreiglK languages* thirty-four percent in history* fifty- 
three percent in sciences and forty-one percent in Engllshf 
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Thu8» the boys made their poorest showing In English » the 
girls In history; both excelled In algebra^ eren when com- 
pared with their own work In other branches* while the boys 
also excelled In geometry. 

Here we will leaTC the Madison High School and consid- 
er the results of a similar InTcstigatlon of the Wisconsin 
High School » a much smaller institution with only seyen 
1 classes in mathematics^ This school Is not tjrplcal as it 

"Ts^ia^jf^ivate) institution operated on a tuition basis by the 
UnlTerslty of Wisconsin. Probably the majority of the 
pupils are preparing for college^which fact does, of course* 
Influence their choice of subjects. HowcTer* as the same 
influences will naturally affect both boys and girls* and 
as our work is one of comparison of the sexes* not of com- 
parison of schools* the study of this school seems justi- 
fied. 

One of the five classes Tisited was a class in arith- 
metic and as this is not usually a secondary school subject, 
it will be omitted from our consideration. 

The algebra class was divided into two sections* one 
being composed of those who showed ability to advanoe rapid- 
ly with the work* the other of those who were slow, or who 
for one cause or another had failed. The adyanced diTleion 
was Tisited on two or t hree occasions when the lessons were 
on simultaneous equations. Both boys and girls were doing 
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good work, but while passing around the room and watching 
the indiTidual pupils solTing the equations » and then repre- 
senting them by graphs » the conclusion was reached that at 
least two of the girls and six boys were aboTe the ayerage^ 
while one or two boys were not as capable as the rest and 
needed constant assistance. The seyen or eight good pupils 
worked independently and seemed to understand what they were 
doing* When asked to put work on the blaclA)oard and explain, 
they did so in a clear, concise manner » which signified an 
unusual grasp of the subject. Some of the other pupils 
could do the work when they were giren a set form to follow^ 
but they did not comprehend the meaning well enough to put 
it into their own words. The quickest pupil in the whole 
class and to all appearances^the most talented^was a little 
Russian boy. As in the case of classes Tisited at the 
Madison High School the obseryer's estimate was later com- 
pared with that of the instructor^ The system of grading 
in this school is not on a percentage basis, but is one in 
which the letters E, G, F, P, and 5 are used to denote the 
Tarylng degrees of achieyement, from the highest to the low- 
est, or failure. In the class Just described thirty- three 
percent of the boys and fifty percent of the girls had 
marks of £# fifteen percent of the boys were graded F, 
the lowest grade giTen# ThJs shows a greater percentage 
of girls haying excellent standings than the work seen on 
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the da^s of obserTation would have seemed to warrant. 

The other algehra elase was of eourse not so good as 
this one» but some of the pupils were making notable progress* 
Almost all of the advance work was done during the class pe- 
riod so that there was an unusual opportunity to Judge of the 
relative ability of pupils* Three of the seven boys^ and 
two of the eight girls required continual oversight; they 
could take perhaps one step in a solution and would then 
stand helplessly, waiting for the instiructor to assist them 
to the next one* The rest of the pupils worked with diff- 
ering measures of success. They were allowed to proceed 
as rapidly as they were able and a good deal of interest 
had been thus aroused* One little boy who had been exceed- 
ingly lazy and careless was now working with surprising seal, 
so anxious was he to surpass the other members of the class; 
the spirit of rivalry possessed him« Although no home work 
was assigned^most of the pupils came each day with a compar- 
atively long list of problems ready for correction. On the 
whole the girls seemed to be doing the more efficient work; 
many of them seemed able to go ahead for themselves and apply 
a general rule to different exercises* This inference was 
borne out by the school records, as sixty- two percent of the 
girls as compared with twenty- nine percent of the boys had 
a grade of 6, while twenty-nine percent of the boys and 
twenty-five percent of the girls made a mere passing grade 
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of ?• There were no failure 8 • 

A class In plane geometry was obserTed on a nrmber of 
ooeasionStSO that there was opportunity to witness work In 
both theorems and original exercises* So far as eotild be 
noticed the girls did as well in the original work as did 
the boys. On sereral occasions one or more of them came 
to class with a greater number of the exercises correctly 
proTed, and this was especially notl cable on occasions when 
the solution was difficult. Eyery one of the fiye girls 
did good work, although one of them showed marked ability 
in reasoning out a complicated proof which no one else had 
been able to handle. The boys, of whom there were nine, 
were not yery uniform either in attitude or work. Three 
or four of them were excellent, did good sound thinking, 
studied their lessons and were able to make a good showing 
both in the mechanical performance of work and in original-- 
ity of thought. Sereral others seemed disinclined to do 
any serious thinking. In looking oyer the note books, 
those of the girls were found to be much neater and to com- 
ply more closely with the specified form. These Tirtues 
of course are not mathematical but general; howeyer the 
girls also showed their ability to think, in their written 
work. The boys were more careless, not only In the points 
just mentioned, but also in putting in the details which 
make a well-rounded, logical proof. Thirty percent of the 
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boys and sixteen percent of the girls were graded £» but 
the general arerage of the girls was higher than that of 
the boys^ 

Only one other elass was Tlslted and as there were no 
girls present a comparison could not be made* 

A summary of the information obtained from the flTe 
classes In algebra and geometry Is glTen herewith. 



SUBJECT 


BASIS 


PEBGMT BECEIVIirG 
HIGHESE GRADE 


PERCKUT RECBIVIUG 
LOWEST GRADE 


llgebra 

ilgebra 

plane 
Geometry 

plane 
Kreometry 

polld 


7 Boys 

8 Girls 

13 Boys 

5 Girls 

10 Boys 

6 Girls 

12 Boys 
2 Girls 

5 Boys 
QiVlB 


29% 6 
62% G 

38% B 

60% E 

30% B 

16% E 

33% G 
50% 

80% G 


29% P 
25% P 

15% F 


20% S 


33% B 


20% P 



Taking all the classes together we find 18% of all 
pupils graded S» of which percent two thirds were boys and 
one third girls, but when we consider that the number of 
boys In the classes was more than double that of the glrl8» 
It Is CTldent that a high standing was given to a larger 
proportion of the girls than of the boyse Hlne percent of 
the pupils In these flTe classes fell short of a passing 
grades all of them being boys« 
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It is interesting to note that in aplte of the fact that 
arithmetic is the only nathematioal subject required for grad- 
uation, that 6Z% of the girls were taking mathematics as eom- 
pared with 665^ of the hoys. This fact is probably explain- 
ed by the fact that most of the pupils are preparing for 
college and must hare algebra and geometry to meet the en- 
trance requirements. 

The practise in the Wisconsin High School of marking pu- 
pils on their industry « initiatiTc, attentiout attitude and 
improTement, giTcs an opportunity not usually afforded, of 
comparing these qualities. The only difficulty lies in the 
fact that last year was the first year that such a system 
had been used and with only about 63 boys and 28 girls in 
the mathematics classes, the results are too limited to be 
of much Talue. They are giTen here, howerer, for what in- 
terest they may hare. These rather intangible qualities are 



graded 1, high. B, 


medltun, and G, ] 


Low. 




^iUlLITISS 


BASIS 


A 


B 


GRADED 
C 


Industry 


53 Boys 
28 Girlfl 


42 
53 


33 
29 


25 
18 


InltlatlTo 


63 Boys 
28 Glrlc 


30 
39 


49 
43 


21 

18 


ittentlon 


53 Boys 
28 Girls 


65 
71 


23 
25 


12 

4 


ittltnde 


53 Boys 
28 Glrla 


58 
61 


28 
28 


14 
11 


ImproTo- 
nent 


53 Boys 
28 Girls 


33 
36 


46 
43 


21 
21 
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Hot only does the aboTe table show that the girls 
stood higher than the boys In all of these qualities, but 
the difference Is STen more marked in the ease of Initia- 
tlTe than in attention, or attitude « both of which quali- 
ties haTe more often been attributed to women* 

The study of the Wlseonsin High School is concluded 
with a series of diagrams showing the relatlTC aehlcTe- 
ment of boys and girls in algebra, geometry, science, Sng- 
lish, foreign languages and history* These dlagrsms show 
that there Is a greater percentage of girls than of boys 
graded 6 or aboTc, In all subjects except science, although 
the boys haTe a slightly greater percentage graded B In 
algebra, science and history* Mathematics was the only 
subject in which there were no failures smong the girls* 
Of course the small number of girls enrolled In algebra 
and geometry classes makes the comparison of doubtful Talue 
except when considered in connection with the results in 
other schools* 

As no classes were obserTcd In the Lincoln High School, 
Portland, Oregon, the inTCStigatlon there consisted entire- 
ly in a comparison of the grades obtained from the school 
records for last year* Grades for all pupils taking math- 
ematics were used In compiling tables* for conTcnience 
and greater clarity these results are glTcn in dlagramatlc 
form, corresponding to the diagrams showing the final re- 
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suits of the studies in the Madison and Wisconsin High 
Sehool* One hundred and eighty boys and one hundred and 
ssTenty-one girls were taking algebra last year* It will 
be seen in the dlagraa that forty pereent of the girls and 
thirty-six percent of the boys had grades aboTe 90%, twelTC 
pereent of the forsier and eleyen pereent of the latter were 
graded 80)( to 90^. . In the geometry classes, both plane 
and solid, there were enrolled fifty-two girls and sixty- 
flTO boys* Of the girls sixty-eight percent stood abore 
90% in the final aTorages, four pereent above 80%* The boys 
show a smaller proportion, fifty- four percent abore 90% and 
seTenteen pereent abore 80%* This means that aecording to 
the estimate of the teachers, the girls did better work 
than the boys la both algebra and geometry, if we consider 
plane and solid geometry together • In solid geometry they 
did not do so well, as only fifty pereent of them were abore 
90% as compared with fifty-three percent of the boys. This 
latter comparison amounts to rery little as there were but 
eight girls taking solid geometry. It does, howerer, bear 
out the results in the Madison High School where it was 
found that the girls did not stand as high as the boys in 
this branch of the mathematics work# In all other subjects 
the girls show a greater percentage abore 90%, and also a- 
bore 80%, except in history where the percents are the same« 
In English they hare exactly the same percent, forty, abore 
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90^ as they had In algebra, but this Is much smaller than 
the peroentage of girls aboTe 90^ In geometry. Although 
the girls do not seem to have done as well In algebra as 
In selanee^ foreign languages and history, they haTe a 
greater percentage of good grades in geometry than In any 
of these subjects* 

On the following pages are curres representing the 
percent of pupils reeelYlng each grade which was glTen in 
the classes in algebra and geometry in the Lincoln High 
School* The percents are based upon grades for the same 
number of pupils as were those in the dlagrame»that is, one 
hundred and eighty boys and one hundred and seTenty-one 
girls in algebra, slxty-flTe boys and fifty-two girls in 
geometry* It will be noticed that for each subject the 
curves for boys and girls are rery similar* In algebra 
both rise abruptly at 70^» the grade of passing, and again 
at 90^* This latter Increase in the number recelylng a 
grade is due to the fact that all those making 90^ or OTer 
are exempt from examinations. The graphs show as did the 
diagrams, that in algebra the girls hare a slightly greater 
percentage of high grades, but the striking thing is that 
the curres are so nearly alike, the plateaus falling with- 
in almost exactly the same limits* In geometry also, we 
find the same marked similarity, with the greatest propor- 
tion again falling between 90 and 100^* 
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The results of the study of grades in the three schools 
which hare been discussed are neither as extenslre nor as 
satisfactory as could be wished, but seem ncTertheless to 
point to seTeral general conclusions: (l) According to the 
testimony of a majority of the teachers questioned, according 
to ob serrations of classes in two of the schools, and final- 
ly according to the comparison of grades which marked achiere- 
ment in school work, girls are as capable of doing the work 
in high school mathematics as are boys* Bot only do their 
grades average as well, but they hare about the same percen- 
tage of high grades and In most cases a smaller percentage 
of low grades. ( 2 )?rom the three setA of diagrams giving com- 
parisons of the grades of boys and girls in different sub- 
jects, it has neither been found that the girls did excep- 
tionally poor work in mathematics nor that the boys did par- 
ticularly well> the ability of both sexes averaging about the 
same in this as in other studies # (3) The small proportion 
of girls who failed in mathematics, the highest being eight- 
een percent in algebra in the Lincoln High School, does not 
seem to warrant the assertion, often made, that girls are 
more distressed over failures in mathematics than in any 
other subject* 

Two other suggestions may be gleaned from our results: 
(1) There veems to be an indication that girls are not as 
capable as boys when it comes to the work in solid geometry* 
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Their Inferiority, while not marked, was found in all the 
cases cited. (2) Girls are not lacking in initiatiTe or 
originality, if we may tmst the only actual grading of 
these qualities which was discovered, that of the Wisconsin 
High School, and also the opinions of eleven out of twenty 
teachers of mathematics who claimed that girls show just as 
much ability to do original work as do boys* 

The results of this study are far too limited to admit 
of the conclusions being taken as proof of any fact regarding 
the ability of secondary school boys and girls* It is even 
a question as to whether the estimate of teachers as shown 
by a system of grading is really an estimate of mathemati- 
cal ability or whether other qualities are allowed to hide 
what honestly might be termed mathematical* Since however, 
the term mathematical ability was limited in the first 
place to ability to do a certain kind of required work in 
algebra and geometry, vre may fairly conclude that in the 
three schools studied, which are of different character 
and in two widely separated sections of the country, we 
have as much evidence of mathematical ability among girls 
as among boys* 
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